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§. GENFRAL DFSCRIFTION.
1. introduction,

The purpose of vhis manual is to provide installs.
Lation, operating, and maintenance instructions for a
Replavement Prewurized R-F Unit w he used with
AN/APS-ISA equipmenss. This | i ineended
10 serva 4t 8 wpplement w0 the “Handbook of Main.
wnance [natnugisons for Models ANJAPS 1A and
AN/APYISR Aircrah Rader Fquipment,” 18 is sup-
pemed vher the 1wo books will he uted together; chere
lore, repetivion has been avoided.  Rather than in.
cude numerous references and foomonrs, this report
will rely on similarity of sens nnd numbering pro-
wodure bot crom relesemce purpenes,

2. Purpase af Fquipmens.

The Replaement Prewwsized RF Unin Jor
AN/APSISA i suivable hor feld modificarion vl ea.
ming AN/APS15A eyuipment,  This unit is abwa
suitable bt mundificarima i AN/APS-1S equipmem,
but vhe insallasin is shightly more difficull. It was
designed puimarily ta improve the hrsvon reveptihon
lacilties of the AN/APS1%A, bus should sl resul
n more depeadable radar nperation and reduccd msin.
sensne dafmuliies, An improvement of more than
1% devihels in heaton swasiviey and sutomatic lre-
quency anatinl e bescon reception heve betn pro-
vided, Abo, improvemenss have heen made in the
vignal AFC circuits and in the r.{ components

With the Prewarieed R-F Unio, the AN/APS1S
modulator is mounted in an uptight pesition.  This
change should result in a greatly increated Lile for the
TSR muodulasor iuhe, whuh, when operaind inversed
by she Lighth Air Force, had an average file of lew
than %0 hour

3. Desccipiion wf Camponents,
2. Geweral Dewcription,

This ket containg sl parss requined lor con.
version of an AN/APS-15A insalled in a B-17 or B. 24
swveaft.  fr consiss of the follming parn:

(1] Prewurized R-F Unic, which includes:

ta) Duplesss with briad-band ATR tuhe;

1h} Sobevoud oprrated TR wuming plunger for
hesn fvepion,

tc] Duouble miner, providing wpstaie crystaly
for reveiver, fadar ALC, and heson ALC,

(d) Automatic Frequency comrol  cineies bor
twah radar and heavs reception;

ta) Wule-henl, shiee-stage preamplifier with
gredbiss gaia conrol,
(1] Reepalina supply for the TR tuhe.

REPLACEMENT PRESSURIIED R-F UNIT FOR
AN/APS-13A

(2) Awailiary Power Supply, w0 he monated inside
the RTA/APS-13A Receiver-indicaror.

(3} Mounting lrame for R-F Unir, Modulator, and
Antenna Assembly.

(41 Mounting bracket for J13B/APS-1% Jumction
Box.
(%) Imerconnecsing R-F Lines, including direc.
tional coupler.

(6) Eatensions lor cables L, ), and S.

(7) Vibration mounts,

(8) Miscell haid ts, boles, e,

The mounting brackers and cable satemtions are de-
signed lor insslission in B-17 aircralt but are alse
applicahle for installation in B-24 or PBAY1 ainreft.
Figure 61 shows o mechup of the Replacemem Pres.
swrized R-F Unar inswllsvion for B-17 sinrekt.

b. Site oud Weight uf Componenis.

The size and weight of the P sre tabu-
lasred below, Some ol these replace parts in che orig.
inal instalisvion. (See paragraph ¢ below.)

Componant Weight
[ 78]
Pressusized R-F Unit 25.2
Auailiary Power Supply &9
Mounting Rase 110
Antcona Suppon R {(4) 16
R-F Lines
Transmirser Line, Z1 10
Input Line, 7.2 o
Ouipws Line, 23 13
Alignment Section, Z4 3
Flexihle Line, § 12
Reacket for Junciion Box E3
Cahles
RR
i1 19
j 1
>1
Viheavion mounts (6) 19
Maximumy 1Jimensions (In.)
b 3 L H
114y (215 13-7/8
itq 11-13/16 2316
L 151 9-3/3 1.3/8
1%y dia L1/

. Weight uf Pavrts Remased from Stonderd B-17
twrtaliation. The firk two items below wra pant of
the original AN/APS-I1SA equipment.  The others are
inscallason parts supplied by the Army swodiication
caniter.

i
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and Preamplifier Amembly [ 8]
R-F Line Amembly

Mounting Back 103

Amemblies (4) 49

Brackes for Junction Box 5
& Nt Weight Added ta B17 lnstollotion by

Modification Kis.

Total weight of squipment added 54.6 Jhe.
Total weight of tquipment removed 26.2 Ihe,
Net weight added 204 The.

4. Liss of Vacuwm Tubes I red,

AH vacuum tubes, Crystals, and recrifiery used in
the Replacement Pressurised R-F Uit nre lisad be.
ow:

8. Prevurited R-F Unis,

Nomber
Tube Trpe Used
1B TR Tube 1
183 ATR Tubes 1
IN2}A e B Crystal 3
D21 Terrade 2
K25 THA/B Kiyseon 2
6AKS Pentode [
23D1g71 Seleniom Rectifier 1
1923 Beacon Reference Cavity 1
b. Ausiliar y Power Supply.
Nuwmber
Tubes Type Used
;l{iﬂ Rectificr 1
10%.30 Voluage Reguletor ]
VRi%o-30 Voltage Regulacor 1

n. INSTALLATION,

I Gomeral Instaliosion Information,
8. Cobling Chonges.

Figure & | show,y the electrical

s
chusive of R.F | tc b

s} 10 the B.F Unie, These

fons are mady thruugh cables K, AX, :nd BB,

BB is o new cable for AN/APS. 154, but the J15B/
on hua hay g connector lur this cyble

wll;l: " oused wigh AN/APS-15B *quipments,  Eg.

Wains Jor cahies |, J.aod S are Provided.

b Mechouriut ¢ bhauge,

The BT 15A7APN 18

Tunlmiuer-Convemr.
AP Ancenna 1°py e remounced winh
the Premurised R.F Vau, uiing the Mounting Bage sp.
PMod for phat Purpuse.  Exusting holes in the ply.
) mouning Plare may he used Fxcept that smal]
sles foe eeonng the vibeaton mouses and the moyss.
1ng besker for the JIsB/APS. (5 Juaction Box mug

hdlllhduﬁnminﬂgmﬁ-!. The

Pply is readily mounsed above Mrunaforme;
T-201 In the RI8/APS-154 ﬂmimlndi(m Eiag
a3 shown in Pigure 63,

2. Darsiled lustallagion Instructions,

o Chamges 5o Receiver-indicator RYB/APS. 154,
(1) Remove receiver #rip and iy mountisg

tray,

(2) Remove connecior J203 (cable C on Re-
ceiver-Indicator ) fram front panel facilitate soider.
ing new lead:mpimj. K, and L.

13) Insmall the auxifia,
trensfarmer 1”201, as shown
isting screws and hales,

14} Push the power supply rahle leads through
the chamis hole gsed fur the leads 1o the 4.
socker, and ruute the 1w lung leads (105, and 150y
along the large cahle toward the rear of the indicator
chassis, scroas the chassis, and e the from tomez, h

¥ puwer supply over
in Figurr 6.0 I'se ox-

nesr J203. These leads shiuld be pushel under the
eable clamps and luced 10 the large vahle,

{3) Solder the Kround thlack) lead (o the
grounding lug on 1whe socket X-214.

{6) Solder the 11%v ac twhite) leads to piss
1 and 2 of T.20].

(7} Sokder the 115y {orange} lead o pin L of
203,

8) RcmvelhekudfmmpinAuszﬂi {cos. ‘
Bector for cable A), Tape the end of this wu!
prevent it from making contact with niher circuits
o ground. Connect the 105y (hluel lead from the
suxilisry power supply to pin A of J204.

(9} Remove the lead connecting the Bescon-
Search switch, S204, 10 the Manual- AF( switch, SI0.

2 new lead, 11 inches long, tw the same werminel

(10) Sulder the other end of the new lead of
¥ sbove, 10 pin K of J203.

U1} Remove the Receiver Gain Control po
tentiometer, R289, from the front penel. Do noc dis-
connect the leads, Add 2 new lead, 11 indl:lllﬂ.
S0 the center terminal and fasten the potentiomesnr
back into the penel. )

(12) Solder the other end of the oew lead i
11, above, ta pin J of Jaos,

{13) Fasten J203 back anto the front pancl. Be

SUFE to pul the grounding lesd under voe of the four
mountiog xrews,

{141 Replace the receiver mountiog trey.
(15} Replace R281 with a 2,000 ohm, 24 wett
nebstor, )
116) Add s 40K ohm, 3 watt resistor from
300v to ground {pia 8 of V221 to ground lug).
IIT)lmuthwiufmmpiﬂl“m
£=—235v) of the recviver mrip and tape the eod
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b the enal. U'sw

the Joad between the Inncemont contact of relay K701
snd RME (21 megohmat @ t the ¢
contact of mley K701 1o pin | ol JH04
18 Remave tubes VTOU, VIO, V711, Y712,
and V7113, and cover thuse sackets with masking tape.
Mark the receiver senip “Mindified lor use with
Pressurized R.F Uant”, aml remnstall e in the Indic
cmtot,

b. Chamger 1o Juwciion Box, }158/.4PS.18,

(1) Remose bk vwer of Junction Box,

(21 Remave high valtage warning pleie fiuon
the cover and deill nut the riverr which hold the
Allen thex) wrench clips.

{1) Place the Junction Boa cover and the
J B mousting hracker, which is s purt of the R.F
Unit kit, together s that holes can be drilled through
both cover and hraker  The huley mey e drilled
0 thet che mouating hiolts 1an e used w remount
the high vultage wurning plaie and Allen wrench
elips on the hack of the muunting heacket.

{4) Remove connectiw € lrom the Juncrion
Box and open the Incing near the connector.

14) Connect pia F of connecror BB w pin K
ol conmecror C.

{61 Connect pin G of connector BB o pin )
ol comnector C.

({7) Remove lkesd U of cable K from the mc
ondary (terminal ) of filament tramslormer T-1201
aod connect it 1o pin L of conaeor €.

(8) Famen the mounting heacket and Junction
Box cover 10 the plywood mounting plare in the air
plane sad fssten the Jumtion Box to it cover,

€. Chamger 10 Tramminter L onterter RT:15A7.

APS-1%,

{1} Remove the RT-15A/APS-1% Transmitier:
Converser from the aizplane.

(2) Remove the pm-phﬁt and dupleser

biy from the b of the muad i

l!l Remove condenser €117 and its mounting
bracket. Cut off the T‘l htpalwu voltage bend and
apy i pe a ¥ 3

Hl Fastra the adjustahle muumm; hrackes
in plece ne showa in Figur 6-%.

(%) Fastrn the transmitcer o[ line to the mag:
wmetrow and then tighwen the clampiag nuis of the
adjustable mounting braket w0 (hat no strain 0 sp-
pland so the magnetron.

(6 Cut o stk 18 the bisttmn wner of the
Tramsmetiet-Lonserter s chent the new -1 line. Fas.
wa the wer 1n plue

(") Fasten the lwraqhbnxhuumllu

d Auembly.
The relstive location of the smis whea o
sembled is shown in Figure 6-4.
{1) Removsl of eximing parn:

(s} Remove the r-l lines which intercomnect
the Traosmitrer-Convertet snd Antenna, and discon-
nact ail cables.

tb) Remove the Transmitter-Converter,
Juaction Box, sad fonow by ramoving the
Tour nuts which Farten the lrame 10 the shockmoune

(e} Remove the fuur shuckmount swemblios
one M # time, replacing esch one with nne of the An-
scans Suppors Rods,

td) Remove the rectangular, plywood cover.
plate and alter it a8 required w clear the vibration
mounrnt wheo insulled as described helow.

(2) lnstalletion o} new pavic.

ta) Drill mounting holes in the piywood
mounting plate ns shown in Figum &9%.

{h) Fassen the vibrution mound o place,

(e) Assemble the Tranamitter-Converter,
Peessurised R.P Unit, R-F lines, and Mounting Base
m shown in Figum 6-4. Note—Be mm w0 inaeall rub-
ber gaskeiy at all waveguide connections.

(d) Fassen the smembly of (c), sbove, in
place and sttach the four snteans mipport rods vo the
Mounting Frame.

te}l Carefully bend the Bexible r-f line w
form » 90" bend and [asten iv in place,

101 Comnect the presutised hose from the
MK 13/AP Premurizing Usit w0 the fitting on the
output ¢l liac,

e Lables.

111 Connect cables t, ), and § from the J13B/.
APS-1% Junction Box o the RT [YA/APS-1% Trans
miter using the ion cables provided.

11) Connect cables K, AX, sod BB lrom the
JUB/APS 1Y Junction Box in che Pressurived R.F
L'nis.

(31 Cable C, from the R78/APS-1% Receiver:
Indicator w the J15H/AP5-1% Juncrion Box. must heve
i o Ky and | connected. These wires may not he
present and may heve 1w be sdded. Size No. IX AWG
wire is netusfatory,

3, Alrernate instalistion.

The Antenna L'nit may be mounted silidly to the
sirplane and conaected 1o the Premurized R-F {nit by
means of Aexsbla waveguide. 1n this case the Mouns.
g Frame lor the Modulstor snd R-F Unit should he
unnr-dbyuhum-:uuuuhfurm-n
rends and the two middie

packing the RT-15A/APS-13A T
bot shapmans iu place.

e

vibration m-u.

e — . cm—

—an -




& Adjmrments,
& Preawrizimg.
Thh—urindl-IUlhl-lMIh-mp-

surised wgether. Use of flexible waveguide betwyen
the Anteona Unit and the R-F Unix should eliminate
sraing on the waveguide joints and the resuleing air
leaks A pressurs pomp with dehydrator and suto-
matic shwolute presure control such as the MK.-23/AP
or HD-17/AP should he connected 10 the fining oa
the output r-f line, The sdvanuge of pressurirving
the locs] ascilleusr tubes is. of course, dependent upon
the proper lunactioning of the Ppremutizing unis, which
should he adjusted oy provide a slight positive prewurs
on the ground (] o 2 | NS

h Swpphy Voltage Regnirement:,

The Ausiliary Power Supply and the Pressur.
ized R-F I'nit s devigned wi operaie over a Brester
range of supply voltages thas thet specified for the
AN/APS 154 equipmenty,

1. Mechamacol Clraronies,

Kbester aielerations thas thode caused by the vihra.
twa of the airplane,

A Tumeagy Search §ocal thistlator.
The Premurieed R.F 1'aig is sdjusted ac the fac.
0} wung a tranamitter which Opeteces at spprosi.
ln-uly NS megacytien Per second.  The cransmitser

wstalled will probubly be
slighily dikereat from that used at th': 4 In

this case, the avity uf the “24/A8 (o K2) I‘M'fb
docel oscllator (V.14 of Figure 3.4) will probably
have o he slightly ratuned. The procedurs fnc tuning
the search LO u desceshed 1 section V. paregraph B.
. OPERATION,

| Fumpsom of Lawipaerus,

The huas lunitsons uf the AN/APS-15A i
MR ars nor altered by the addition of the ll'pllmqmp
Bescon

Tuns and hy aa INCrenst in

Irom impeorey .o wempunens. e

1 Loietson ewd Funclron of € omtrajy,

Unly two « hanges he bee i d
s of cating watruls, ng wwn T;;I:;:z::h ey
lﬂmmummhhuhﬂnﬂﬂd. The A
winh ao longer gives the AFC discriminator W&pmm
W psitson 4, ghey Pt gives aothing when the

319

Prosvutizd R-F Unit has been inscalled, foactiey
of the APC-Manus| switch Ulocaged on t;:hlmm
15A Ru_eit:r-lndhmr) has been extended 1 inclade

3. Starting,

The sarting procedwrs for the AN/APS.ISA
not chenged.

4. Sinpping.

The stopping procedura for the AN/APS.I54 &
not changed.

Y. THEORY OF OPERATION.

1. Fumctional Amalysis of the Replacement Prasun
ized R-F 'wit.

8. Gemersl,

The AN/APS-IS radar symrm performs two
Beneral lunctions: the detection mnd Incatin of tar
Beu within a certain wrea determined by the sysem’s
design end performance (search or redar operation},
snd the detection end locatina ol ong it mare grousd-
based beacon sutions hy means al signals exchaaged
berween the beacons and the interrogaiing 1adar {bes
com operation). The Pressutized R-F ['it ay » kit
installation in the AN/APS-15A se1, enahles these two
general functions 1o he performed with greaver neli-
sbility and ease ul uperstion than is possible in the
original, unmodified system.

b, Presurized R-F 1'wit.

The Presurized RF Unit (alo calied "RP
bead™) contsins cump which perform lour spe

cihic functions in the cumplete radar ser. These func:
tions are described heluw:

(1) Duplexing,

The AN/APS-15 radar set uses the same -
tenna lor transmissivn and reception. The trapsmit-
ting and receiving channels [oin at the Transmit
Receive (TR) jumcting. When the tansmiteed pulse
“main heng") is directed to the anicana, wasage
of tranamitted puwer intn the reveiver chaanel must
he awided. Absw, the receiver must he ponevted
lrom overliad and hurnour tuf ceysali) dur w the
lefge amaunt uf puwer ia the main hang. The teas-
Mitted puwer is preveased fram berag disipaied in
the receiver chanael, aad the receiset i protected
from overloud hy the TR assemhly,

When the micniwase pulse reflevied fnum &
target (“echu pulse™) returns w the syven. diwips-
tion ol puwet in the traasmiter chaanel must be
avoided. The ATR bos (Anti-TR) furaube the
menze by which this disipation is prevented. The
TR aad ATR boses, together with the coanecting

wavaguide which ma
biand in one unit whi
duplener thus hriags
the madar: the trans
mnna.

(1) Comrerio

The receiver
and radar w1 beaam
radia Irequency 1101
This is done hy comh
the received vignal 1a
Tatne tube v unel
quency tegimin b
soud is ket in sune hy
contrul urcuie,  The
intermediate freguead
two uthet 1 rvatal iming
lunctiva 4t 2 gives i
for beacia reuepiion.

13 Preamplipy

The ™
by the preumplihes.
w the AN/APAISA
cosaisl cahle,

(4} Awtonati

la the AF
Mizer ocutput is e
search opteation, wail
output @ used 1w
Operation.
c. Awxiliory Puu
The Auxiliay
furnish the R-F L'on
At cufrast sdpa it
:::‘urilinl AN/ APY
ditional suppiics nevey
plus 105 sulis o
plus 150 L
These ara hw atenl v 44
installed ia the uulu 4

2. Premrczed K1
n R-F C vmpunres
The r-f vompwan
Wavegu
TR Bas
ATR Bux I
RAFC Aucis
RAFC Miser
Signak Miurt
BAKC Miv
Seacch 1)
Beacon 1L1)
TR Tuning I
BAFC Refere
Wave Selecta




llldu-g'v”A
""‘"“wuulul:
beacon a5 wel] 5
"-nh-m-r,.
-l'ththu

AN/APS 154 &

ANJAPS.15A &

performs 1wo

d hacative of ar
by the syseem't
vadar wpevation),
of mewr ground.
signals snchenged
ting radar {bra
R-F Unis, as s hit
, enables thew tus
with greater peli-
it posatble in the

{also called “KF
perform four spe

chennel must b
R lurnishes the

wavefuide whiuh makes up the TR junction are com.
hinel in one unic which is called 1he “dupleser.” The
duplever thus brings together shrve separete parts of
she radar: the tremamitset, the trueiver, and the an.
tenna,

{21 Coorertion.

The recelser is of the superheterodyne Type,
and radsr of breum pubet must be converted from
radim frequency (r-f) w intermediats frequency (if).
This is done by combining kxal owillator powsr with
the received vignal in a crywaf miser. The hacal oscil
Lasor wuhbe s tomed mechenically w the correat fre-
queacy regim for eeceiving radar of beacon signaly
and is kepe in tune by neans uf an aunimatic freguency
omind circuit,. The input th the AFC vinuie is a1
intermedisre froquency amd is obtsined fnim one of
twa mther crystal mivsre (deponding on the opereling
funcium a1 8 given ine ), one for radar and the orhes
for brsam recepeion.

{3) Preamplipcation.

The Signal Mizer outpur ar i-{ is amplified
hy the preamplificr. The i-f vignals are then delivered
w the AN/APS-15A recriver inpw via & T0-chm
cimvial cable.

14} Amtomatic Frequenct Cnaivol.

In the AFC themis, Radar AFC (RAFC)
Mizet output is wawd 1o comml 10} frequency hor
warch operation, and Beacm AFC (BAIC) Miner
output is used 1o contrel 1O froguency for hesam
pfwralicm.

c. Auviliary Pnuer Supply.

The Auniliacy Puwer Supplh s mecewary 10
furmish the R-F L'nn with the nevessary R-plus voli:
ages at cuirens capacities which sre not availsbie from
vhe otiginal ANJAPS-15A power supploes. The ad-
ditional suppfies nevewary are:

plus (0% volts &0 30 milliampere

plus 130 solis a1 35 milliamperes.

These are huased oo an sbdivumal sub-chawis whirh is
imstalled in she indiuator power supply wnin,

L Prenwrived R-F ['nst,
a K-F Componenin.
‘The r-f components include:
Wareguide comnectinm ("R-F Plumhing™)
TR B
ATR Box  Dupleser
RAKC Ancausior
RAFC Miser
Signal Muser
BAIC Miser Comvericre
sanch £0)
Beacim 1.0}
IR Tusing Plunger and Awexistnd Relay
BAKC Keletwme Cavity
Ware Selevior

The r-{ components in the K-F Unit function very
much as in the r-f portion of the original AN/APS-
3A; however, there are seversf chenges and refine-
menes,

mm-—uypm-rnblh-fﬂyﬁllm-

signal crymasl during the transmicted pulse. Tln arc
is initiated when 1he large voliage of she

pllh!ulpphﬂll:m-li!“nuty The short
circuit is reflecond 1o she TR Iunﬂhwuwpnﬂuce
the effect of sn apen circuit ot thet point. Only the
smalf of power Y t0 the arc
 tahen into the receiver cl-n-el {rom the main beng.
Unliks the oviginal APS-%, she Pressurized R-F Unit
does it use the small portion of main bang energy
which leaks through the TR sssemhly for AFC. in
onder thet as arc may bs estshiished quichly when
the main heng resches the TR bax, it is neccsary o
maintain a supply of gas kms in the whe. This is
done by meana of o small continuous gas discherge
between n poinied elecrrmde and the caviey wall {the
“heep-alive™). A helf- wave wlenium recrifier syvem
{1he “keep-alive supply™} furnishes the 400 valn at
200 microamperes wed for the discharge.

The src sutinguishes sher the main beng, and
echa signals are allowed 10 pass through the TR sec-
tnn. The ATR b periorms inn ususl funtiom of
reflecting r-f power (echo signal or heacom signal)
1 the iransmis-receive junctive and prisduces the cor-
rect impedancs st the junciion so the negligible
eche anergy is hnt down the sransminicr shonnef.

Main heng enecgy for search AFC is vbiained hy
tapping off the maio waveguide, theough an rf w-
scnusiof section {RAFC stienustor] into & separas
AFC miner. The search LO freds hnh the signal
miser (r-f echo or beacon signals pass through the
‘TR bua 1a the vignal miser] snd the KAFC miner.

A third miser is used for beacon AFC. The bes.
con LO feeds the signal miver directly, and feeds r-f
energy through & wwned high-Q cavity (BAFC cavity)
inta the BAFC miver.

Beacons trapsmit on s frequency different from
thome wsed by sichorae radar sywema.  IF obe TR
cavity is wned w one of thewe frequencsy bandy a
irammiwion ks is wifered by signabs at she ither
frequency. siss the TR is not broad hended enough
10 scvept buth frequencies. A wning sub or slug
operated by s iwo-pawitivn relay is usel, therefore, o
revune the TR cavity for heacon recaprim.  For swerch,
the stub is pulled ou of the cavity snd does no wining.
The sligh differenca of tuoing, which is s important
for recsiving vignals, has Tinle eflccr on she break.
down rhersiscrntics of the TR whe during the main
heng.

A siouation similar 1o ther of the TR cas ity suning
enisty in the cam of the ATR bos. The ATR cavisy
waing and ns dtance from the TR jusciion are buch

.’
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4 0 the i wtiliastion of recwived aymlhqlinmi-putn'uuforﬂwidh-'-. -
signal power. i the ATR does mot produre the cor- rengons;

rect impedance Inerc) st the TR junction for both 14 harmonics are produced st the mizer due
bencon and echo signals, then one of these functions the aon-liearity of the crysal and by the mising of
will suller by wastage of signal energy in the trans- r.f hermonics present in the LO or magnetron outputs.
mitmer cheanel. The Premuriaed R-F Unit incorpor- For example, when the LU is 1% e away Inwm the
wies & brosd-bend ATR tuhe, which further increases transmitier, there ara 15, 30, 45 me, et cumponess
bescon receiving sensitivity over thet of the original in the erystal output.  This meam that s 30 mec pulie

e
AN/APS 1A equipment, output is obtained from the crystal when the 10 3 SCURCE
A wave whecior is provided to facilitare resting 30, 15, IO, 5. ecr., mc away from the 1ransminer. If
the R-F head. This is sometimes called a directional the harmunic 3 me pulse wera hig enaugh to fre
coupler hecause it provides & mesns of taking energy the gas tuhe (V1 tn Figure 811 at the end of the AFC
from the R-F hesd or feeding in 8 wst signal with chain, the wt mighr he avumutically hell a sa IF
negligible effect Itom ot 1o ensrgy paming the wave of 15 mc or 10 me, which winuld greatly devrcase the
wlecior in & direction awsy from the K.F head nverall sensitivity snd range of the rdar. The vurpar _L
b. Search Receprion with M ! Tuming, of the AFC elements intu the irigger gas uhe may _—

vary by a lactor of % to ¥ from set st due mainly
o varistions in the tranwmitter power, trvsal con
vernion gain, amd IF ampliber gan. Thrs makes v
necessary 1o include a gain cescrse in the chain Jesiga,
ie, the gain is adjusted sa thut with evers component
at peak perlormante, 11 imes as much pulse solage in
deliversd w the trigger whe grid o n nevded w bre AFC O
it consistently. With every cumponent pur, puls
valtage at the trigger tube 1 just suffiienn w fire &
e, just enough w contral the LY frequency.  [n order
that no hermonic cumpunent van camtrul the e

Thus operation is exacily the same as in the
original ANSAPS 13 equipment. The search LO os-
cilistes send the beascon LO is tureed off,. The LO
cavnty w tuned {rough tuning) W0 me sbore transmit.
ey Irequency, and raflecior or rapeller voltage control
is werd fixr has waing.  An intermediste Frequency of
30 w18 obtaned, slw, if the LO is tuned 30 mc below
the trmnumitier.  The AFC circuit works cuerectly oaly
whea LU frequency n sbere the transmitter frequency,
however  For this reason, if the LO is wuned 30 mc
belon 1he transmitier it is walled “wrong sideband”

quency the largest harmonic muwt then he 171 or bem Probebly
e ol of the voliage smplitude uf the fumdamentsl pube slysls is this: Cl
c. Bescon Receprion with Mawwal Tuning. output Irum the crystal. At the same time the funds: CyCoummd Li
R : .. mentsl must be a3 large 8y possible ¢ rhe fusdamentsl procedure is x
Thu uperation is sl the same s in the original is the pulse output st 30 me when the L1 is ¥ me &1-B.
AN/APS-1% cquipment. The bescon LO mcillates,

I away from the transmitwer 1, s that suffien gais
B the sl 108 surndd of. The 10'cey: pomihle in the chein wirh the smalless number of
ity i tuned 10 2 Irequency ¥ nw below heacon Fre-

7 amplifier cubes.  This optitnum st uf cond itisns vccen -

quency amd fins tuming 1 uhuuu.d by reflecior voltage in the ANJAPS 1% -h':n the RAFC sttenustie is st
contral.  One of the sdvantsges in use of the Presur- at about BO decibels, and cryval currenr is et at 06
ined R F Head in thet AFC is provided vn beacon oper- millismperes.
sime m well; /o8 swnich. This optimum setting is not posible with & ¢, ;‘

d Sesrch AFC, single-misar AFC (as was used 1n the uriginal AN/

Thu functum 1 perlormed in the same genersl APS-15), whera the same crystal is used heh foe echo

menner ss 1 the urigtinal AN/APS-13 equipment. As signal reception and AFC, since the TR tube attenus- .
heiure, the contrl cinun uses gas tubes lor the final

tion varies from 0.8 w 1.5 decihels. snd is not oo L
Link 10 the AFC Lhein, harwever, curcuit details in whe wollable in this ange.
whols chein ars very different from the correspondiag
AN/APS-15 uni.

(1) AFC Discriminaior Circuil,
There are two main variations from the ofigioal

‘The second variation in the AFC of the Pree .
A surised R.F Unit from vhat of the ANSAPS-13 equip- CHANGE FR
i1y RAFC Miser Pouer Caupling. ment is in the type of frequency discriminatur ueed. THE EQU

The t| main beng it tapped off from the The emential parts of the circuit form whet amounis

thennel through & waveg: 7 tu a heidge nerwork ar the intermedisw Irequesy.
The we lupy ly B0 dechels) is w1 See Figure 4-1-A. The type of circuit waed bere % Mm i'::":m
. ¥ . P whih 108
b give a8 oplumem iaput o the RAFC mixer calied & C<oupled discrimisator. merwork, sra ind
[ ] »ie

-
e,
.
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£3ists for the 'ﬂlb‘ln"

? nt the mier due 10
ol and by the mising of
PO or magnetron outpur
i 15 mc nwsy lrom the
me, +1C, compunenty
3 thet n 30 mc pahe
crystal when the LD 5
om the tramsmiter, 1)
big enough 1w fire

) at the end ol the AFC
ally held at aa IF
W greatly decreme the
the radar. The ousput
trigger gas tube may
wt 10wt due mainly
ef power, cryus] con-
Rein.  Thiv makes i
v in the chein drtign,
with evety compunent
ns much pulse voleage is
rid as is needed to fire
MRponent poof, pulse
just sulficient 1o fire it
0 frequency. In order
can comteol the b
st then he 1/10 or bew
the fundamental pals
sam tinw the funds-
sble (the fundamental
hen the 10 is 30 me
thet sufficient gain i
smaliest numher of
wit ol conditioms iwcuns
AFC nttenuator is st
I current is set ot 0.6

ot peasible with
i in vhe original AN/
is used boah for echo
the TR tube sticnus
ihels, sed s Mot son
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he AN/APS-13 equip-
y domrimonatir naed.
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c, C.
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FIG, 4rA

AFC DISCRIMINATOR CIRCUIT,
SCHEMATIC

Prohably the simplest mothand of gualitative sn.
alyvis is this: Change the delia network compuned of
Gy, Cou wnd L imtm she equisalent Y-network. This
prmedune is whematicslly demonsirated in Figure
akB

cAt-_" =
IECRO:

CHANGE FROM THE Ci,L,C,, DELTA TO
THE EQUIVALENT Y CIRCUIT

The imprdanues 2, and 7., of the equivalent Y-net
work, whah (urcespond o C) sod C; wl the original
ctuorh. are inbatoe resctamies, and sre waequal in

magnitude because C; and €, sre not equsl.  If this
Y network is now hined with the ining com-

L3

ponents of the discriminaor circuit, as is shown in
figrre 4 1.C the Iroqueiny respunse of the owrcun be-
comes spparent. Amumw that Z; is the larger im-
pedance; its value is st o that C, is wries-resonent
at # frequency lower then 30 me (shout 28.5 mc with
the valoes uwed) snd of this frequency masimum
voluge is produced mrom Co.  Correspondingly, 7,
is set w thet C, is resxmated at o frequency higher then
30 me (3.5 mc) and mazimnm voltage is produced
acrom C, ot this Irequency. Dindes acrom C; and C,
rectily the il currents 1 give d< voltages acnws the
dinnde bud circmite. The dinde hmds are connetred
in oppusition in the conventional manner, s thet
the d< output voltage is the differcmcr between the
separaie dinde volinges, The effective (s of the tuned
circuits are made fairly high, so thet at 285 mc there
i nepligible output contribution from the bramh
tuned st 31.5 mo andd vice versa,

2]
DR

Ca Cq
d

FIG. #1-C

EQUIVALENT GIRCUIT WITH
c‘ ILI cl
DELTA REPLACED BY A Y

At 8 icrtain frequency berween 189 and 315 mw
the d« load snltage tihe dificrence of the dinle load
voltages) is rero.  This leequency (30 mc) s she
crovunet point lor the lrequency discciminatir, The
diwriminaior vutput charsteristic w given in big
ure §:2

»m-210
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NOTE:
THE INPUT VOLTASE
TO THE DISCRIMINATOR (S OF

GONSTANT AMPLITUDE AND VARIABLE
PREQUENGY. OUTPUT i8S TAKEN AGCROSS

T™HE OIODE LOADS.

In the sctual dim the ind e (L in
Fig. +1-A. L™ in Fig. K4} Is the fee.

)
FREQUENCY IN MC —

FIG. 4-2
THE GOMPLETE DISCRM-
INATOR CHARACTERISTIC.

applied to the reflector bl the search LO catties the 1O

quency 17w, therefore, made slug unsble, and is
ued icanonally o sdjusting the AFC w0 1op per-
formame.  Nine--This is NOT s regulsr feld »d-
foHment. The inductance LE (see Figure 5-4) tunes
out the plate-to-ground capacity ia the discriminator
feesder amplifer {¥6). Resi R36 loads the plate
stnuit of Vo and brosdens the bandwidth 10 18 not
u.n."ptmh-&nn" the oversll hendwidth of the AFC
chein.

With the emeption of the shove new features (sep-
arste muinet and Conupled discriminator ), the search
AFC w the mme o3 the corresponding uait of the otig.
el AN/APS15A equipment. A slow sweep voltage

q y dowa toward the transmvitter |requemcy
until the proper beat Irequency is resched. thea the
LO Irequency is kivked upward by the trigger-tube
action, the circuit recovers. and the Hrequency is Twep
dowaward again,

The sawtooth soliage whirh sweeps the LO bre-
quency through the wide mnge necessaty when the
1O is searching for che transmitier frequency, hefore
it has "locked 1m,” s gencrated by a relazstion ype
ncillassr using # gas tetrude tube 1V ia Figure 8-4}.
Revistr R13 provides leedbuck lrom plae w0 grid in
order t make the sweep los dependent on tube var-
iations,

SAFC

LW .uuoml . TRIBOER SWEEP
CETECTOR TueE TUBE

f I

SEACON SEACON

(TUNED) LOCAL

cTy losciLLaToR

FIS. 4-3  BLOCK DNGRAM OF BEACON AFC.
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h 14} carrien the 1)
itter  frequency
reached, thea 1he
by she srigget tube
Erequency is amepe

the LO fre

mevemary when the

Trequency, hefiore

a relazasin type
(VY in Figure K-4)
pen plave o goid i

on tubc val

v, Beasnm AFC,

There is no Beacon AFC in the AN/APS-15A
ryuipment. A primery puspusc in the design of the
Prewurized R-F Unit in 10 provide hesron APC, since
ity omission in the AN/APS-15 hat been found to he
o definite limitation of warfulness in operavion.

The genetsl opetation of bescon AFC (BAFC) i
similar 1w ther of radar AFC (RAFC). The LO fre-
quency is coused o drift downward until it just pesees
the value for correct il, then oo wpward “hick™ is
wpplied by the convrol cirowit for » short intervel,
sher whirh she circuic recovers from she surge, fre-
quesy dnfts downward agsin, and the cycls s re-
pesed. A block diagram of the BAFC is given in
Figure 4-3.

The key unit in the BAFC is the heacom cavity,
Thes is 8 high-Q tuned cavity st r.f, thermally com:

peosated for semporeture drifin. The nmluqutmy
s 30 mc helow b f Y. end the handwi

When the signal frequency, [, into the caviwy is
helow the center Irequency, [, (on the sloping portum
of the curve) » small increwse in [, such as 1/100h of

nﬂuﬂnpn.pnnmdthchrmhk s small
increase In [ gives o small decromse in crymal voluge,
When [ it st the flat portion of the curve, 1 neur 1.},
|hnurhﬂlnmlﬂwhlmﬂmm
in frequency. The caviey-pl e

thet i, if sn i R vignal
lmnﬂ-hﬂhn“mmwmm
K 0 the frog

tioa (when Ihc f nn-' is wnall compared lh cavity
hendwidth) sppears aceom the crymal, except near 1o
where there is no change in crystal voluge for a small
Inquﬂlrylmn‘udwlﬂdllhc-hudwlllum
purwee et through the uned tavity, On the lew

may scrordingly h' used -n; -nduhlmthqn

ot the hell-power points il the cavity, loaded by the
crysial srizer, i spprosimately 12 w 16 megacycles
v scund,

The BAFC rrystal wuit is vard to detent rf power
pencrered by the bracon 10 and pawing through the
wavity. As the 14) cheuges frequency, power delivered
i the crystal vasics, heing masimum when the 1.0
B @ cavity center froquency snd minimum when the
LO frequency s pither far shove or far helow this
value, i.e, ousside the cavity paw hand. Figure 44
gives the frequency cheracieristic of ihe beascon v
iny. Here d« wohiage srom the BAFC crywsl is
photsed againae sthe L() frequency, in the cavity paw-

oerecnad

ouTMuT
VOLTAGE

quency vide' of the pem-hand the crysal volisge
8< output is in phase with the frequency modulatings,
siowe the crymal volisge incresses when Frequency
increases, wnd both resch exireme values st the mama
time. ()n the high-frequency side of the pess-hand,
crynsl volisge i 180 degrees o of phate with vhe
Freyuency modulssion, since crysed voluage decrrmses
as frequency incremses sod the voltage is mivimum
when frequency s snasinum.

This 180 degree phase shilt, shuve snd helvw o, s
the key 10 suinmerx control for hesom LO frequency.
The LO is frequency-moduleted by o small (0.6 vole
peak-to-peak) 400 cycls wvoltage wperimpoed 1m
the d< reflecior voltage. (0.6 voll ppacon mpof s
d¢ voliage of — 160 voles, for rample.) The result.

W == ==

FREQUENCY —8~

FO 1S THE FREQUENCY TO WHICH THE CAVITY 18 TUNED

FIG. 4-4.

BAFC DETECTOR OUTPUT VS BEACON LO

FREQUENCY OR, THE BAND-PASS CURVE FOR THE
CAVITY
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ing #40 cycle voliage ourput of the crymal is nmplified
up 10 8 wire consenient lor working the comsol grid
of the irigger gas wbe in the AFC chein, When nver-
age lrequendy @ shified lrom nbove o helow fn, the
arysal ourput voliage changes phase by 150 degrees.

A constars 400 cycle voltage is abo applinl w0 the
shiekd grid of the irigger iube (V4 in Figure 843, If
both grid voliages applied to the irigger whe nre in
phaw {pusitive at the same time), then the gas muhe
fires. 11 1he two grid voliages nre 180 degrees out of
phas, the somtrol grid positive swing cannot fire the
Kot tube pime the shield grid is negaive at 1he same
tume and prevenns firing. (The d.c grid bisser nnd
1he shickl voliage swing nre adjusied 3o rhet the ube
canmn fire with only shiecld a< voliage supplied.)
Thn meight he called a “coincidence detector,” since
the gat 1uhe dors mat fire unlcws both grid signale are
coindident, or lo phae,

‘The phaves ul the modulatam voliages are w0 fized
thet when the average LO lrequency is shove £, 1he
gan 1ube hars it fire nnd helow . the gas tuhe duey
fire (provided sher it is m the correan point on the
hewcon cavity cheracerinic). The hescon rigger
tube <ircui is shown in Figure 4.9,

When the trigger 1ube fires, the fast negative pulse
prodhuced st irs plate is senused by the RC filter
1 the plate circunt and then spplied 10 vhe LO reflecior

refer 10 Fig. %), This vohage pule pushes the LO
Irequency upward to n point slighly abhove £, during
the pule. When the soltage srom V4 ha dropped
due 10 the discherge of condemer U5, the g e
in the trigger tube evtinguishes nnd 1he volrage acromn
CA buikis up agein toward the value sct by the revin-

+150"

nnce bleeder (revistors 24, 21, 13, 150, 15h, 18, 17, and
16 in Figure 8-4) berween plus 150 and minus 2%
volts. This equilibeium point is pever reached, how-
ever, singe as soon a3 this voltage (which i applied
w the reflecror) gen far enough 1o thet LD pverage
frequency is below fu the gas tube firer agsin pod
delivers nnother opposing pulse. The cycle is now
complete nod the LO frequency is nutomarically con-
trolied. The RC filtet {formed by R14, R12, and C3)
is ndjusted 0 that the maximum frequency shili dur.
ing BAFC is nbout 1 mx, npproximately censered ot
fs the cavity cemer-frequency (which, to repest,
30 mc belaw bescon frequency). The BAFC is, thus,
complerely contained in the RF Unie, and does noe
depend in nny way on the bescon ramminion signal.
This situation makes strict wilerence requirements in
hoth machine work nad laly in the factut
ing of tha beacon cavities, and is solved by thermal
nml hesvy metal construction.
. Preamplifier.

The preamplifier unit receives the if signal
from the signal miner and amplifies it by n factor of
3. The output i-f signsl is delivered oa a 70-0hm
line 10 the main i-f amplifer in the Receiver-ladumor
unit. The preamplifier has the same gain as the cor
respooding unic in the originel ANJAPS-1IA equip-
meatr, but has nbout twice the handwidth (6 w &
mc now), This extre bandwidth does not change the
overall i-f bandwidih of 1he modified system appre-
ciably, since the I-F strip of the Receiver-Indicator is
oaly 3 o 5 mc wide. The nntre hendwidth was built
into the preamplifier 10 provide for a greater range
of use for rhe Prewurized R-F Unic,
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V. MAINTENANCE
1. General.

o Rader Perjormaonce.

The problem of radar v ia one of
attaining and maintaining prak perd Under
comhes condisions shis overall pictum is often sacri-
Boed to the muwe urgens need of keeping 0 masimum
sumber of relie wtr n]lrrluw. thu. maintenance s
ofien reurited to hk g, and is &
o only under urgent cirg s Such n p 3
um is often luriher enloned by u lack of the n-cﬂluy
aml sdequate test equipment W perlorm n thorough
mainename job.  However, nemt maintensive men
endeavor 10 “iune-up” 2 se1, and shere heve cnined
among them n variety of comeepts of “gond”™ redar per.
furmance and bow tu judge i,

Radar perfoemance is, hy definition, the miio of 1he
prak power output of the i 10 the k
signal power whith the receiver can dotect: p°fSy.
In practiae, Sy i she minimum discernible vest signal
pirmer, of the langendial test signal power; or the CW
test sigtal eyual to nuiw signal puwer, and may be
wrtcloted with the minimum diwernible reveived sig:

]
o

nnt power depending upon the method of testing weed
and such variables m the pulm recurrence mite, the
mplpnd.lhwuuulkwm and the
sype of presentation, This ratia, expressed in dec-
ibels, is the rader figure, which i n
mesture of the shility of she radst symem w0 deorce
urpuwulmgnmmdnmul conditions.

[ I condiviona, lor example
nmgﬂ mlmtptre it is pomtible 10 correlme changes
in manimum range with changet in radar
by using the inverse lourth puwes law, viz., that the
powet received from a target i inversely proportional
w the fourth power of the mnge 10 the target. Since
the power of a returning signal is nlways proportional
to the power in the tmismirted pulm this law muy be
wrirten

S,."K, p'/l‘, or RNI'K‘ P/5r min o

Whem S, is the power received from a target mt
mnge R, p° is the prak tmnsmived puwer, R mar
is she i mnge obtainable when Sy min is the
minimum discernible signal powee, nad K; and K
nm constants depending upon the cherscretistics of
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DEGIBLES OOWN FROM RATEQ PERFORMANCE

AG. 5-1 RELATION BETWEEN RELATIVE RANGE AND RADAR
PERFORMANCE FOR AN ISOLATED TARGET IN
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the target sl the design (acrory of the radar system.

This relatsunship of marimum reage 1o perf e
is illustrased graphically in Figure 3-1, where masi-
mum runge (capressed in percemi of reted masimum
mange | is plotied agains decrewse in rader porform-
amce bgure (eaprewed in decihels below reced valuel,

it may he uselul 1a puint out thet & decrease of 6 db
(devihels) in radsr performance {which s not un.
comman in pescie | resulty in a decrease of 25 pee.
1eni in MANIMAM FENEY.

A priori, the perlormance of & radar system may he
judged on the basis of the mazimum range olwainable,
sl any gene kne in radar performance, such as 12
dh, will he apyp 1o an of who is scc |
10 the radar yyem in nperction.  However, it is mn
powihie 0 nwisure radar performance sccuresely hy
whacrvation of the masimwm range, since in general
complete imlormaticm on the emsernal facoors affect.
ing range is not asmilshle. The exsernal lactors which
affect range are: 1] the reffection properties of the
wrget, 11 the propegation pathway (difference in
path lengih hetwren refievied reys which may caute
the rays to reinlorce of cancel depending wpon dil-
leremes in parth length1, and 31 atmospheric condi.
iy, such av tempereture and humidity effecis which
may sticnusie the r-f encegy or may cause the rader
heam 1o he hent upasrd, thin repidly disipating the
encegy in the heam. or dusnward, thereby delaying
the divipatem ol the energy. A change in any one nf
thes conditiom spprany as & chenge in radar per-
trmame,

The eviernal factinn affecting radar range are nor
tnirollshle lrom the radsr sysem, Consequently,
wiilization of “wandard™ 1srgers lor judging the per-
loemame ol & radar system iv nut relishls. #n general,

stamdaed” sargen wre uscful be tune up of the radar

syviem oaly. It is revommended thet the radar per-
futmame hgure he messured by uss of the spproprisie
oW Eyuip Masi radar pecl € is thuy
anarnved and manimum fange {in teems of rmed vl
ure) 18 swured.

h. Intermal Pactors Aflecsiag Kadar Performante.

The internal facturs (thine within the radar
wil whih influence rador performame may he dic
sabed iniw teo 1 lavwes: thane sfecting peak iransmitner
stsiput parwer and these affexting received signal power.
Waseguide limser ure treased 85 & pant of the tram
THINE of freeising lowes, vime they usually appear
n wich 1 the maintename praedure.  Finved e de.
segn lotors, sch as Rein, " K

v, of Tachome ks, are neglecied, w she are opors-
oaers, such v rswlt feom improper evciser gein,
PP buss, or hwus comtred switings, since these bactory

annot he awrrsined or Jwerd by the mai e
paa Loty
M-210

strength: 3) the pulse pemk voleage applied 10 1he
transmitter tube: €) the pulse shape of the puhe peak
voltage applied 10 the ivter sube; 51 r-f ke
in the waveguide, g joint,

P de; and 61 rf
lossen due 10 detuned ot noa-firing TR or ATR.
Receiver signal power is dependent upon the fol.
lowing:
11 quality of the crystal {gain and noiss); 21 local
oscillator tuning: 31 AFC performance; 4} TR and

of the local oscillator; 61 noias of the i-f snplificr; 71
waveguide, rotating joint, and sntenna losses; sod
1) the lnctors which determine how far into the noie
& signal can be seen, vir, i1 bandwidth, pulw recur
rence rete, sweep speed, spot size, and type of presen-
tation.

The lollowing equation relates most of the shove
factors in whe: may seem a formidabla manner, het
it has the sdvantage of bresking the problemn Jown
into its hasic parts.

10 log pY/ST =10kog p*~[10 log kKTAV + M
*R+L+10leg (tc+Ni-1)*+C],

where C is a consant depending wpon the §f head:
width, the video bamdwidih, the pulse recurremre rote
Va . the sweep speed, the spt size oa the indiotor,
ami the type of presemation;

Njis the noise figure of the |-l amplifier (2 rotiel;

tg is the crystal noise 1empersture (8 reticl;

L is the conversion luss in the crymsl in deciheb;

R i the loss in decibels in the duplencr (imluding
miser lom);

M is the noise power in dexibels contribuied by the
kxal owillstor;

k is Boltzmann’s constant ;

T is 1he compermiyre i degeres Kelvin;

Bis the i-f bandwidth;
snd p” and Sy are, as defined before, the peak tram-
mitter power and the minimum discernible signal
respectively.

For test purposes and convenience of discussion, cer
t2in ol these quantities sre olien comhined into m\'..'ir!
inclusive terma; thus, the quantity F L 4+ 10 log
tig + Nj — 11 is called the reiver Boiw hgure
s Np == F -+ M 4+ R is the overall receiver noie
hguee Gincluding r-f receiving lomes]. Thew guan
tities are capremed in decibels above the theoretnsl
minimum noise, kTAY,

Bl S T

receiver
tell of any chenge
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It should he noted thet kT is always beas then 1,
and ther 10 log hTAY is thus slwsys negaiive. For
s receiver with | megacycls per second bhandwidih,
10 log kTaY ia spprovimescly ——114 dbam (decibels
below | milliwstt), and if the recviver were ides
this would pond o the mini discernibk
vigna! power (equal 10 noim ).

An amumpeion is made in expresiog the rader per-
luemance bgure ss is done shove; namely, It is sssumed
thet the LO is correcily tuned and its power input o
the signel miver properly e, that the AFC in operm.
ing properly, that the TR and ATR are correctly tuned
and opermiing, thet the waveguide Jomes are small,
thet the maslulator is operating properly, and that che
magnetron spectium i good.

The show squaion indicates thee the rader per.
lormanca figuee is determined il the pesk power our
put of the i P’ the 1l iver noise
figure, N , the oversll receiver bandwidih, &9, and
the comtamt C are known. The baadwidvth of the re-
ceiver is 8 design factor and is mssumed conscant unlews
there is a low in receiver semsitivity which cennot he
explained by a lauh in receiver componean.  The con-
st C is more correctly & varishls constant in thee
it depends upon severs| uokaown lactors, such as oper-
ating adj and cathode-rey tubs cherscteristics.
The meost useful commeet that can he made show this
russtant is thet for & given operstor, following an
established 1est procedure, it is emeatially constam for
& Riven 1ype of radar equipment.

The munt tesdily ohtsined {snd mow oficn meas.
ured | lators which determine 1the radae performance
figure are the peah power output, p°, and the overall
receiver noise figure, Np. These quantitics completely
vell uf any thenge in rader performance; they also

provide s proliminacy mcaas of kwalisiog any hmees
present.

€. Tromsmittor Porjormonce.

The ynasmicser perfermance gure is that pen
of tha radar performance figure which depends on the
tranamitter; namely,

10 log p"x.eordbm{ decibels above | milliwsee)
where p” i the wansmitcer peak powet output wn-
pressed in watts.  For & transmitcer with an 80 kilo-
watt peak power cutpur the tranumineey perlormance
figure is 79 dben.

In pracrice the average power output of the trens-
mitser is usslly owssured and coerelssed with 1he
prak power output hy the relation

Flv'P"'Jr,
where Py, is the sverage power output {messwred
with & power meter), p° is the pesk power nutput
Leakuleoed?, § is 1he pulse width (messured with
capacity divider and oscilloscope, ur & specirum une
alyzer 1, and Yy is the pulse recurrence rare { measured
with an audio oxcillstor and oscilkmupe]. The term

ﬂ,h olen relerred 10 as the "dury cycls.”

The tracamitter may he hwhed oo m s consant
frequency oscillator which is perunbiceily turned on
ond of by the awdulator so 82 10 produce pulses of
r-f energy. ldeally, these pulses consise of an infinice
number of continuous waves with amplitudes and
Frequencies dependent upon the pube amplitude, pulee
widih, repetition Irequency, snd the Irequency of
the oscillator heing pulsed. The specirum ol amplic
tude vi. lrequency lor an idenl tremsmitter is given
in Figure V.2,

f,-z,‘ "-v‘ t, !'iu‘ "02/‘
FIG. 5—2. DISTRIBUTION OF POWER IN AN IDEAL SPECTRUM
fy 13 THE TRANSMITTER FREQUEQUENCY,
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o magseros ding alfert the

drmmually A specirum chock { made with s echo
box = spectrem lymr: » in ad

» A The inder of this sctios will
Tt more specific in i wreasment, althongh muny of the

2 9
msstemtasce, for & poor specirums will resalt in & de-

oot m pesk power tand lom 1 range | whxch may
war by drucad whea an

smplands sad & St t0p che sades ww mor very im-
portast | Puler messuresscsss are made wicth s
copurwry drordet and s oscrlioscope or symch

are made capsble of wider applicetion than
s mdicated in thee text

¢. Maintenance Philorophy.

The mowt useful tool to rader maintenance is an
undersanding of the fenction sad vl of sich com.
ponent, twogether wich an eye and nom for trouble,
To this end it is rec ded that dhe mai
penonnel be acqsminted with section IV of this mea
sul and the same section of the AN/APS-19A Hand-
book of Maintenance losiructions. This type of is.
formetion is best cooedineved by & funcrionsl block
diagram, such = i given in Figure 3-3,

Correct, repid diagnosis of & specic trouble requires
more than just undersanding and information; o re.
quires an insight which comes oaly with practice sad
fosiliarity with the rader set bring serviced. A trouble
shooting chart, such m i gives o paragraph 6 of ths
section, it metely an order) won of & ¢

T magaecx brid strvagth tmt meensured with a fua
et mus e = che prescribud operating region.
d Recevegr Povjovermce

T recrtver performence figure » that part of
e pader prriormeess fgure whach = sssocssed with
the socesr g funceson of ter roder wrt. mamely.

=Koy Sy x.om dbm

where S5y 4 tht mmivmum duacernible tent ugnel (0
wotln! m Jemribed o the brgioamg of the sctron,

LN
wOM APP h w ench cxp d hie, and will
probebly be resorted 10 only at firse, when the
presan new feuunes.

The proper use of the mecewary and sdequate tew
equipment is eseotial o proper maietenance, but
without an uaxd divng of the prob being under-
waken. inserprecstion of the wm rewln will ot leed
10 the success that s usually hoped for and expected
with ths spproach.

1. fmspection,

The sddition of the Presurized K-F Unit intro-
duces 8o fundamentally new features v the inspection
e The mme g I app h rec ded
for AN/APS-15 u will applicable. The peeflight s

peocedure should inglude & check of the operstion of
the beacon and AF( combination 1o he sure thec the

This messurraernt & made by mwasy of 2 simmum
a tamgemual tewt ugmel, or &
o suwr sgual power. Thus
facher chaa meseusr the mowe power dowily, cor
mamnerws the power of & sgual ke thas nome m the
St mechod, sgusl to twae nowe 18 the

d
)
i1
i

LCY and BAFC are oot causing any appertnt
trouble. 1 1¢ is unlikely chat heacons will be observable
on the ground. |

An addinonal routior irspecton s recommended
0 be performed m ofien m is pesctically possible sod
ot least every 15 operstwonal hours. This inapectoa
can be made in the sircraft without discomnecting or

prstl : method, and equal w0 nowe m e third (CW)
[~}

Oches umpowrsamt facton whah heve 0 be mens

ing any of the rader componenrs. I would
comist of s sysmem performance chech which would
power output on scarch and bee

coa, frequency. seasitisry, ond
RAFC and BAFC vprrstwn. I might abio oxclade
the messurvmens of RAFC s BARC crymal curresta,
sad the cheching of the operstion of the beacon TR
vusing-plusger relay. The purpose of thess me Wit
discumed ia paragraph 1 sad the mot oquipmue: 1 be

wend i Juussid in

A labrication.

paragrs

No lebeication s

R-F Unit.

4. Teut Equipmuns.

The ollowing tevt
maintaining maximum pe

Each item of test equipt
frem

1. Echo Box Peemi
{TS-62/AP) | wversl

Deter
Chek

2. Power Meter Muﬁ

(TS 36/AP) crans
{an
bhox 1
ing 1

3. Frequency Meus
Meter of a
(TS IVAPY | Dt

Mim
s 1

4. Sigoaal Mras
Generator beasi
Test Set et
(TS 38/AP, [T
TS 146/'P, Pren
1S 147/U )

5. Porable | P
Omillwuope g1
(TS W/AP, By
TS 23/UP) Muay

ey

6. Mullimﬂﬂ_._ Mea
(TS 352/07 aml

7. Specerum Dy
Analyser it
(TS 1W/TP) | Ira

My
"
o i
iy ’ w
o




heen genersl |g

ally o ull microwave
T RINImitiers ang
have the [
minined in the e
v f thiy wetun will
althaugh many of the
wler applusiun than

lar nuintenance iy an
il vatue ol esch com.
ol e e snouhle,
hat the iaimienance
ton IV ot thn man.
AN/AIS ISA Hand.
s This iype ol
b 4 Inmational hhah
ML
1 1rouble requires
I inhtmatmn, u re
s wih practur and
wrsnnd A triuble
Paragraph & b this
il 8 ommon
vuble, and will
hest, when the et

v oand sdevuace dew
mamntenance, hut
shiem heing under-

Tts will nor lead
fir and capecied

R-F Unit intro-

) the inapwtan
weh revommended
The prefgghe s
il the nperstion of
1 he sure thet the
TIRg ANy AP
v will he idwerreahic

1 v recimmended
1ually posuhle and
1his Inspmiue

1 Jimnnnecting or
wentty 1 woubd
hevh whuh wimhl
et sean b and bew
cr wrwtivity, sad
gt alur 1o lude
T r1vsal cureeeim,
i the hescon TR
o} thewr SFess Wil

yuIpret B be

waed 8 ducuased in g

groph § of this

i imiwicasion,
No lubrication is mecessary io the Pressurisd

K-F Unie.

5. Tost Eguipment.
The following tewt equipment is adequate for

maintsining mssimum performence of the r-f unit.
Each iem of wn i is sccompanied by a

Ll o

stemont of the functions it performa, the rated value
thet shruld he ohnined for masimum porformance,
snd the minimum scceprable value helow which the
unit should he replaced or repired.  The firm four
iteme are coanected to the unit through the 30 db
directional coupler By meana of a flexible cable whose
lom is hnown.

In the use ol 1ot equipment it is expected thet the
tent prwsadure given in the opersting instructions for
each unit will he relerred 1w aod lollvwed,

TIST EQUIPMENT

Function

Rated Valwe Mininowm Valne

Permios & quick, rough estimate 1
oversll redar performance.

Detects tesnsmitter double muding.
Chechs RAFC pperation,

21 microseconds 21 microseconds
(1.8 miles) 11.6 miles)
Niste: Present echo hoxer are rather invemsitive and

should be relied on only for rough messure-
ments.

2. Power Meter | Measures average powet susput ol

1T5-%6/AP1 | cesnamitter e ul a signal geneestnr,
Can he used in conjunction with echo
box ny hxcalize a gross lows to receiv-
ing ot trsnamitting funcrion,

73 Jdbm 0 seanch
14 dbm vn beacon

™0 dhm o search
71 dbm on bescon

3. Feequency
Mews

Mensures frequency of wrsmsminer or
ol a signal generstiv.

UTS-33/AP) | Detects double moding.

Most useful for eting signal geners-
s 10 spprosimate beacoa lrequency.

93?8 mc plus or mious
LN

4. Signal Measures avetage powet on search and
Generstor heacon;
Ton St resciver senutivity 10 search snd bea-
TS A5/AP, o, smd ttensmiteer frequency.
TSL4/LP, Permits TR, LO, and RAFC tuning.
S 147/UP)

T\ dbm 70 dbm

71 dbm 71 dbm
—M dbm —6% dbm
~bd dbm %5 dbm
9373 mc plus or minus 30 sec/sec,
Tunt m masimise signal from wee ser.
AFC should vy locked in.

5. Foruble Provides & mess of obwerving crig.
Ouilloacope | ger pulars, sideo wave forms, video
ITS M/AP, | sigaats.

TSIW/A'P1 | May be used ns general purpose ouxcill-
oxope of 8y hroscope.

6 Multimerer Measures o< and d« volmges, chms,
ATS U | and d« milliamperes.

7. Spmctrum Duplays & pisture of all frequencies,

Analyrer within a given head, radiaced by the

(TS 148/UP1 | teomamitier and el natllasor.
Messures pulse width and the Q of
tumed cavitses.

Spectrum width between] Should be within 10 per.

seron on cicher side of | oot of ramd valus.  (Sed

the masimum: peragrsph | of this sxcrioal

Search: 1.9—2.1, lor correct spectrum
LI—9 mc/mc. shape. )

Bescon: 47—.32 sex




TEST SOUIPMENT {Cont.)

r E firm Function Rated Valne Misimsang | ol pyy
| ;-i'nll:;c- = Provides a meana of viewing voltage | Pulse width in ps: Outsicle the rlng; ol m:.;
Divider pubset greater than 200 volys in ampli- | Search: 4535 S—L1 [ valuey ~
(TSR9/AP) | tude. The modulutor pulse applied | Beacon: 1,92, ) Less then K5 Ky
10 the magnetron is the common voli- | Pulse amplitude: Over 12 Ky indicase; mag.
age ol this type. 9.5 0 12 KY BEthen trguhle

| S ——

9. Flusmeser Measuers magnetic flux density of the {2300 Kaum 2300 gaues _.]
(TS 15A/AP trafsmitier permaneng magnet,

10. R Fl.-.:..l Dummy 4 Ined for hench tewt pur- J il
(TS 108/AP) | pumes,

11 Pn-mtiri;g Hand Pressurizing unic for checking | Entire Pressure systemn should hold g p;mme Ppres.
I'ni¢ Pressurization of modulator, rf unir, |sure of the order of |0 Pai (Rauge), with o dmp of]
(MK.20/1'p) waveguide, and anienna unic. less thon 1 payi, in 2¢ bouns.

(This value, of course, depends on the cApacity of any
Pressure pump which s sitached 10 the pressure sy
J tem in fighe, )
5. Trowble Loculization. Ut resistor, it is ugual ible 10 dJe or at fease
ly poss tect,
b localize the troubie by tion of the Components
I the r-f unit faily ¢n uperate propetly the trouhle ' g .
should first he lucalized jn n Pparticular component. i Sessesion, '"H'?"‘ the uie of 1o St e
i lrwing prixedure will akl in the bl oy, This woky s bk on the set ard ieying the
intion, & pr various operating combinations. BAFC Faults are per.
’ beps the leas Spparens without the aid of a small
B Geweral Obseryation, i

1) Inspect equipment for locse cahiles, byllet
hisles, denes, ge.

(2} Remure the cover from the head nnd in.
spect equipment for smuke, burned insulation or pther
evidenie ol eleceriyal ovetlond,  (Use of the naose as
an indicator s revbmmended in thia coneection; for,

itions do nog Produce visible
i detrviahle. )
(3) Chenk

Gheration of
reluys: RAFC

relays,

tving the Plunger move a3 the
Wiwh is thrown,

b Operational Chech,

The perlormanve of the r.f
in the sircralt with the use of

8 reLepion 00 manua] tuning, aad {) h-:un'
re'eption on ANC (BAKC} i

I any grom lauls Txises, such as g bad tube o burned

M-210

does not lack on In the R
lwup-lhm-girh.n-ginq

and §
then,

fier,

fhent,
use in

be measured both g thei
of all subes which may
Properly. Ia particular the LO
mienpured
& the RCA

be

shis is
R-F
by log

RAPC atsenusior, she RAFC mier,

icel
UP as wel| o3
(suchagg

For example, if the LO
AFC comhination, b
where signah are obtnined;
eems 10 be working properly;
to ined closely are the
the AFC il ampli-
and whes Vi and V3

f everything else
the com

to 8 bench to he serviced,
procedure is greatly simplified and time

then it is likely that cess equipment will be of
finding the fayic. Power supply volages nh?uld
i source nnd at che lmnu!.nla
be suspected of mot operating
reflector voltages ﬂnml:
(using s high impedsnce voltmeter, sucl

Vﬂl'ﬂmun’ i vnnlun':‘:.h volimeter ), since
the lnst point in & line of possible Faull sources.
receiving losses may be more diffcult 10 isoluse
fest procedure,  Afrer the set hag l-ur! raned
Possible wich che nid of test squipment
signel generetor and synchroscope §, the final

checking of specific ‘omponents may he best accom-
Plished by substitution.

6. Specific Trowbles,

in locac

The seouble chart given below may prove uiciul

ing u defective circuit or compooent.




Misimum Vo |

Outsnke the range uf ral;I‘I
wluey

few then 85 KY

Over 12 KV indisats mag. |
actrun trouhle

——

2N gaum

thoukl hokl 2 pasitive pres-
b (gaugc), with a drop of
ey,

pends on the capacity of any)
attached ta the prowure 5y

peomnible tu detent, or ot besst
rvatim of the componcntt
it the use of tew equipment
ng on the wt and trying the
tums. BAFC fauln are per.
without the aid of a wmall
t.  For esample, if the 10
RAFC comhination, but
where signais are obsined;
w he working properly;

he examined chuely are the
C mixer, the AFC i f ampli-
toe, and tubes V4 and VR
operational check, cven if
wa heach m he servised,
tly simplifed and time

nvolves several waits o thet
hout the use of test squip-

test equipment will he of
rwer mpply voltages should

wurta and st the nr-iq-ll

he more difbcult 1o mlate
frer the set has hevn wond
the aid of vest equipment
nd sy nehrosnpe ), the final

n may he best suvom-

n below may prove weful
it of componeat.

TROURLE CHART

Symprom

Observation Merbod

Usnal Somree of Trowbie

Nu i-f signal output

Connect |-f ouwtput from pre-
amplifier w wocking AN/-
APS-15 receiver mrip hy T0
ohm shiekied walile. Ohserve
video output on A ‘sope or
sy ndhroscope

Signal mazer crysial is had or missing.
Gain control is wt ot minimum gain,
No preamplifier B plus ne hlimem
woltage. Pad preamplifier tube (V5,
V18, V11, Figure B-4) or had connec.
s,

Main hang output, bue no
cvhe signals

Same

LY no osillsting of aot tuned cur.
recely,

N crysisl current

No crystal current meer read.
ing for any «tiing of the man.
usl twning knob, for signal
nr RAFC mivers.

LO not wacillating. Nor tuned cor
rectly. No B plus ur bester voluge
vo LO.

1O adjustshle couplers o misers mu
adjusted correcely.  Short or open in
crystal current circuit,

Radar AFC puot holding
(erysal current sweeps, but

no haking or intermittent
locking }

Crysesl current meter

Insufficient power from LO o RAFC
mixer. Coupler noeds adjustment. LO
cavity improperly wned. Pad twhes
V3, V6, V7, V&, V4, or had connec.
tn,  Seanch sweep potentiomeset ot
ut 10 sweep through correct refleving
voltage range.

No search sweep on AHC bug
waffcient crystal current on
Manual vperation

Crysial current meter
Refiecooe voltage (a8 showmn
by high npaiance voltmet-
er) mut swecping

Bad gas tube V3, or fault in sweep
tube circuit,

RAFC nu hokling  (signal
crywal current sweeps, but no
hwking

Crymal current meter

LO cavity wuning off. Bad or no BAFC
crymal.  Search sweep pot. not ad.
justed 0 correct  reflecsor voliage
range. Bad tubes VI, V2, V4, V8, or
bad connection,

RAFC ko, but signals much
wesher then thow on manual
uning

Raudar ‘wope of tent "wope

LO incorrectly wuned—AFC locking
on wrong s

AFC huks st mwch lower
crywal querent then thet on
manusl tuning

Crymal qurrent meter

LO avity waning off. Seanh sweep
pot. set at different LO munde than
thet used on manual.

Cryseals burn out immeduately
on inscrtion in set

Crywal waer, after crysal has
hesn used with set running

No heepalisa voltage in TR tube.
Bad TR whe




ciors of the lace] oacilletor tubes, The volmge wave

in the following pames. The wave fornw given sre
for & head which is operating properly. The swirch
positions © ponding to the ill f wave forms
are given, and huth are numbered the same.

A CRO {cathude ray cilkmaope’ and a syachro-
wope, or a combination such av 1the TH34/AP are
recommended test equipment fur thiy purpeose,
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TYPMCAL WAVEFORMS OF A PROPERLY OPERATING R~-F MNEAD, AS

DESCMIBED IN TEXT.

Head tuned

Search resi
| S —
1) Manual
LEY ade, 4
{Refleyuse

in vscillad

2) Manual
frequency
side

31 Same 2

4) Manua
oy, LO is
mitter

%) Same 1

6} Manw
quency, h

T Samwe

8 Manu
on Jow |

9) Maoy
of funds
criminate
proschin
tranmmin

1) Sam
frequen
1) Rep

between




iven are
rwinch
frorrm

tynchro-
/AP are

i f

Comdition

Valwes

it

Scope Remorks
Hesd ruaed up end working correctly Wave forma observed st grid w0 trig-
ger tube V4
Sowvch recepiion with mannel tuwing.
1+ Manusl tuning knob st outside of [Atmost, I nc | CRO with X- Residusl pulse pickup
14} maude, vn the high frequency side. |2 volt pesk axit pweep at
{ Refoctor voltege more negative then about 14 the
in oscillating mode. SY¥Em rp. Nite
2) Msnusl tuning approaching signal [Peak value ap- | CRO with X- Negative pulses which do not fire crig-
Irequency from the high frequency [proximetely 0] axis sweep ar ger tube,  Small pos. overshom is dee
pude rolts {CRO about 14 the to slow (RO response
oo shorw ¢ yuem repeti-
register this1 | viom rave
At Seme at 2 shuove Peak 30 volts | Synchrosrope, | The synchemcope is fat and cen
synchronized measure this value accurately
with rep. rate
4} Manusl tuning et correct frequen- |1 w3 volts CRO, ame Roth ncgative and positive  pulses,
cy. LO i 30 mc higher than trans- [peak 1 ahave vinte discriminator i net perfecily
irter belanced (also residual pickup)
$) Same a3 { above 110 3 volts Syncheoswcope, | Accurate wohage messsurement is
ame ) pussihle
6} Manusl tuning helow signal fre- [Penk value 30 | CRO, sanw 3a |
queacy. but will within mode volts [3ame s
2 shove)
7+ Seme 28 6 above Penk value 8 | Synchroscope,
volu same a8 ) sbove
5 Manual tuning outside of maode || 10} ol RO Retidusl pickup
on low [requency tide
91 Manusl ing, frequency ide | 10 voles peak | CRO Ind harmonic production of 30 mc
of fund 1 range 1 ide dis- sigaal
srimnator  cheractenstict, but ep-
proaching & frequency 19 mc shove
wansmurter from high freq. side
101 Same 3a 9, but going out on low| 10 vola pesk | CRO 2rl harmonic
Ireuency vide of lnd hermonic point
111 Repest of 9 w1 10 mc difference] § vola pesk | CRO

betwoen LU and tresamitter

S¢d harmonic production of 30 mg
signal
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IXPLAMATION OF WAVI FORM CHART (Comt.)

12) Repeat of 10 at 10 mc difference,
b LO and i

Boason teceplins with sanval tuning.,

$ volts pesk

CRO

3rd harmonic

Note | —Wave forms priwluced by hatmonic genetation of 30 mc are present only the Jow-Irequency
thust negative reflecuw voliage ) side of the fundemental point.

Note 2 - When sweeping thnwugh from high to low, neg. pulses come first, then pesitive pulses,

Note 3 H L0 is on wrong sidehand { helow trensmiveer freq

frequenay side nf the fundamental point.

y). the har

will occur on the high

Note 4—1F LO 1 wuned 1 wrong sideband, wave forms in Nota 1 will be reversed in polarity (rwreping
from high 1o low will give positive pulses firt),

Condition

Valnes Scope Remarks
I3 Msnual tuning knob ser nunide |fi to K volts CRO, synchron- | Revidual hum
of L(} mode on high frequency side | prak-to-pesk | ired at about
ton the mus negatve reflecusr volt. 100 cps
age wded
141 Manual mning, approsching cot- | 40 1o 100 volis, | CRO, seme as
rot Freq. from high sule peak-to-peak |14
1%1 Manual waing correct 61 A volts, CRO Revidual hum plus double frequency
peak: v peak production at cavity center frequency
[6) Manual tuning, leaving carrect | 40w 100 vols |CRO Bresk at positive peaks indicate trig:
freq. on low sude pesk.ti>pesk ger tube Bring on some uf the cycles
171 Manual tuning vut of mode e |6 10 8 voles, CRO Hum
low freq sde pesk-t-pesk
10) Search recepiron with AFC 50 volts peak | Syncheoscope, | Both neg. and pos. pulser as frequency
{RAFC) positive synchroaized sweeps back and lorth over the crom-
with rep, reta | over point
191 Beosou recepison wath AFC # w60 vols  |CRO, yn. Break at pos. pesk indicaves gas tube
tBAFC) pesk-wa-penk | chroaized 1o fiting on yome cycles
about 100 cpe
Head tuned up amd wurking cotrecily Wave Jorms obscrved at reflectors of
LO's. 1The d< reflector voltage is
—120 1o —190, s heware of damag-
ing 'sope input condenset. )
20t RAMC Extremes shout | CRO, syn. This could be looked on as a fre-
fato] voit chronised 10 quency v time plot
about 100 cps
211 Bemun manual tuning About .6 vults, [CRO, same Showing volage modulstion which
Ppat $00cpa resulu in LO Irequency modulation
1 BaKC Extremes about| CRO, smame Shows BAFC is operating. Is abo a
' 2o volt plot of lreq. ve. time
L il

8. Beach 4
It ks s
writhous remwy
ever, yome nf
ised R-F 12nic
to do this un
10 and TR
Converter (R’
is to operate t
ments, which
provedure. we
these adjustm
the rf unit i
factory. The:
R-F Unit wh
AN/APS-1SA
procedure hr

a. Search
(1f T
(O T
M M
mincr and the
4 In
%) On
%0 tha te pu
ground,
) T
oft trensmitter
(M T
oul (use wren
tunes the L0 ¢
N} Sk
directamn and
reflacior voltag
by meana if t
m w
she buckling 1
0 maximize t
gmph.)
{am 1
Man. switch ©
11 &
wise end, tun
showly chnkw:
(1 v
walue, crysal «
Adjust the pu
nater.

{14 M
RAPC will kx
(1) 9
LO buckfing s
rending on th




frequency

the high

(ywerping

E

ses gan tube

reflection of

K. Heweh Adpwstwments.

I is pasible m meke she Inllowing sdjustments
withow removing vhe r-f aniv lrom the sircrelt; bow-
ever, wwmne 1f them must be made hefore the Pressur.
d R-F P'mit can he used, and it mey he found simpler

b this v the bench.  Bench tuning of the search
10y and TR will require carrying the Trunamitter-
Camirverver {RT-15A7APS-1%) with which the 1-1 unit
10 operae 10 sthe benach slw.  Certain inisial adjust.
wiiis, whith are 2 necemary part ol she modification
wedure, were mentivned in the installarvion section,
bese sdjustments depend on che sysem wivh which
he r-f umit in tn he nwd and cannoe be made at the
sy, The mljussmenis hecemary for ihe Pressurized
KL Unit whish Jdiffer Irom these described in the
ANCAPS 15 A Maimsenane Enstruction are the tuning
medure for the LEVs, the APCS, snd the TR cavivy.

Searik 140 Tuming Procedure,

(1] Turn the Search-Beacon switch w Search,
1) Turn AFC Man. switch 1o Man,
{3) Make sure there are cryssals in the signal
ars and the AFC mivers.
€41 Llonert mever in RAFC crystal circuit,
151 Cimnecy leady Erom o CRO or synchrowope
the test point at she goid ul trigges tuhe V4 and
wround
161 Turm 1w power. Wait 3 minutes and wen
vansfnitier.
171 Tusn search 1.0 buckling screw all the way
i (uw wrench clamped va side nl AFC chawis ), this
wy the 10 cavivy vu vhe high leequency end,
(M) Sowly wra burckling sorew in chakwin
revinm and s she same time repidly swing the LO
elrutur voltage through the —120 1w (Y0 voli range
means ol sthe manus{ suning kaob,
19) When signals show on the ‘wope, sdjus
r hutkling wrew and menual wuning knobh roughly
mevimize vhe signal | See wave forms of last pare.
ph.}
(0) Turm ol cransminer and tuin the AFC.
Man swiwh w AFC
14() Swrting from the exireme counterchock-
siwe end, wurn the RAFC scarch sweep put. (R2B)
wly chahwiw and obwrve the crystal currens meter.
12} When she sweep approaches the correct
. Lrywial current will Rustuase lrom eero upwands.
Adjust the pedt. o give mevimum fluctusiion of the
tel

13) Now surn on the trammitter and the
ANC wmill bk

&) Wih RAFC kaked, adjus the scarch
) busrhling wiew to give & mesimum crystal current
shng 1t the meter

€1(3) Adjusr the LO-w-RAFC mizer coupling
urew to give a crystsl currene of £ milliamperes.
(Trrning she coupling screw inm the duplescr causcs
et powet ta he delivered o the cryssl.)

((6) Pur the crysmal current mever into the
signat cryseat circuit (jack on power plug panc) on
base of rf nnit) snd adjust the LO-tosignal miver
coupling tcrew to give & mil. crystal current,

{{7) Swih back to mennal tuning and ob.
terve the sequence of pulses on the 'scope a8 tuning ks
swept through 1he made from high to low Irequency.
This teq e should he as ill d in the preceding
paregreph. If the sequence is not as shown, the buck.
ling screw has been turaed wo lasr clockhwise (has
been adjusied 10 tune 10 the wrong sidehand ), and the
tuning p dnre should he rep { lrom (7} above,

b. Bracom LO Tuning Procedure.

{1) Tnra Scarch-Bencon switch o Bewcon,

(2) Turn AFC-Man. switch to Man.

13) Make sure thete nre crysabs in the signal
mizer and the AFC mizers.

{4} lnsert meter in BAFC crysta( circuit.

(5} Connect leads lrom CRO or synchroscope
o the tesk point at the grid of wiggee tube V4 and to
ground,

16} Turh on pawer. The wensminter need mot
he vurned on.

(1) Tuen bescon 1O buckling screw  shout
Yiths ul the way out (mse wreich clamped on side of
AFC chamis), vhis wnes the LO cavity w the high
frequency end of the range.

(8 Slowly tnrn huckling screw chokwise and
0 the same time repidly swing the L0 reflector voltage
shrough the —(20 w —(90 volt renge by mesns of the
manusl tuning koob,

(%) Approach to the currect funing renge is
indicated by a current reading on the meter.  Adjust
the buckling screw and manual runing knob w give
AN iMAM Current.

({0) Tnrn the AFC-Man. switch 1o AFC,

({0 Pull out tuhe V2.

(421 Seanting lrom the emizeme counterchuk-
wise puosition, furn the bescon sweep potentiometer
(R2) clockwise nneil crystsl current showy (rhis
will be fluctuming due to the AFC wwoep).  Adjust
the put, w Rive masimum fluctusiion.

(13} Rewwrwe the milliameter from the BAFC
crystal circuit, put VI back i its sochet. and BAFC
will bock.

{141 Pur 2 volimeter scrms the BAFC crymal
output (this i a jack Buting). The meter mus heve
a high impedance in ondee put 00 kind down the oy
tl. The volusge should be .2 10 4 volts.  Adjust the
buckling screw hue maximum voltage.
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(151 Adjust LO-so-signal mimes coupling screw
t-rﬁ.hu-h:hpurwhe&liv-d w e
caywal | %o give n cryseal current of fi milliamperes.

(16) Swiwch heck to manual runing and ob-
meve the sequence of wave forms on CRO m raning
is swope slowly through the mode lrom high to Jow
froquency. This sequence should he a3 showo in the
Jast paragraph. This is merely an ausiliary check,
since the BAFC backs only 31 one requency and there
ia an pomibility of tuning 1o the wrong sideband.

c. TR Towing on Sewch.

(11 Tura Search-Beacon switch to Search.

(1) Turn AFC-Man, swisch w AFC.

(31 Turn on power. 'Wait 3 minutes and rurn
Ol LTARMRItNT.

141 Turn A-scope swich 10 pasition 1. Ad-
just smwsns tw pick up echo signals, s chwerved on
A-wope.

1%) With a Krewdriver, adjust the TR tuning
wrew (lkxated on TR hon) lor maximum signsl
eight, Foe this purpwe it is best to use & stati

the TS-146/UP or TS-147/UP). The signal generatoe
eest signal will be coupled into the aysem through
the wave selecior.  The ransmitter may or may not
beve 12 be turned on depending on the signal gener.
tor used.

(31 Adjust the reveiver gain e signsl genera.
tor utput (o0 both ) until signals sha nat limit on the
A=scape.

1) With s swrew-diver. adjus the tuning
xrew nf the TR slug tuner relay o give maximum
signsl hegght 1vn 1he Ae wope,

Nivic; The wining if the TR amd the slug tuner
s i very ceitical. The maximum signal beighe
oocuns over 4 hnud range »f wning and it is bes
simply o1 adjust the 1wnming screws hall way hetween
the twa purimis 1n ewch side where signals 2re firn
noticed to ey rrise,

Y. Removing und Imiulling Special ‘Tubes,

The prohlem ul insallation is phviously the re
verse uf temoving.  Simi ¢ the Presswiized R-F Uit is
delivered complete, atientinn here will he restricted to

I»
dimsst target. Make sure thet the siynal heing oh-
mrved on the A-scope i et limiting in the receiver,
by tuening the receiver gain down until the signal
height gors up and down as the grin comeol ko is
urned clockwise and counterclockwise

d. TR Twning on Beacon.

This ia done a1 the lsctory, but if any of the
rf elements are cheaged {L0Ys, TR, etc.) the beacon
TR runing must e checked again.

11} Tum on the power, Turn Search-Beacon
switch o0 Bencon.  Turn AFC-Man. switch to AFC.

(21 1 n heacon is visihle tum on iranamitter
and cherrve beacon signal. 11 no bescon ia visible, n
sigmal gewerstor will have 1o be used; this sigoal gen-
sratar shoubd heve n tunsble oscillator {such a8 is in

the ing uf spevial wubes.
n TR Twhe 11024,

(11 Remowe kovp-alive cap.

(21 Dsnnncct the signal and beacon il cables
from the miaer,

(3 Remine the four wrews holding the TR
tube in place (1wl of these must be reached through
holes in the AFC chassisd.

(41 The TR 1ube will now slip our with a
linke careful nwking 1l the tube and springing of 1he
miser Away from the tube,

bh. ATR Twhe 110352

Remove the twn wrews whose washers hold the
ATR tube in place. Remove the tube by pulling it
ditectly nlong 1he axis of the pull rod with « minimus
of rocking.
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CABLE BB
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i 17 AFC STRIP

¥ CABLE
SEARCH AFC
FAN
LOCAL
F CABLE OSCILLATOR
TUBES
T-H TUBE
T-R SLUG
F CABLE THHER
BEACON AFC
; BEACON
FPRE-AMP CAVITY

CHASSIS FITTING

HASSIS FITTING (90 CABLE Be

FOR CABLE K JACK AX

FIGURE 6-6
FRONT VIEW RF UNIT
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FAN INTERLOCK
SWITCH

AF.C. CHASSIS

SEARCH AFC. I-F
LEAO

ATR TUSEE
BEACON AFC LEAD

T-R TUSE
SEARCH |-F

TUNING WRENCH
PRE AMPLIFIER

\-F OUTPUT CABLE

SIDE VIEW OF PRESSURIZED R-F UNIT
FIGURE 6-7




VIL. LIST OF DRAWINGS OF MECHANICAL AND ELBCTRICAL
COMPONENTS INVOLVED IN PRESSURIZED R-F UNIT
MDDIFICATION KIT

(Mom of the following drawings are Radiatioa Laborsiary priaw)

R-F Unic Mochanicel Asembly
Deswing

R-F Uan Base Flate

R-F Unit Mechanical Parts List
includes parts drawings lisc)

R-F Unit Premuriring Gasket
Tastallation Mounting Frame
Durectiosal Coupler

Topws B-F Line

Beacken For Waveguide
Clamp for Magnrrron Line
Motor and Fileer Bracker
Amrsas Support Ruds
Beacon Cavity Mount

D-12007-A

D-12807-C
C.12007.B

B-12007-)
S13666A

B-13120.Anad P. L.
(parts list)

CINB-Awmd P. L
TB-613T.A
B-I3194Asnd P. L.
T4142-A
B-14072-A
C13136A

Trning Wrench
Junction Bos Bracker
Shock Mouni Adapeer
90 Type N Connector
Mizer

Dupleser

Crynsl Holder

Preamplifier Chassls Sub
Assembly

AFC Chamis Sub Assembly
Installation Wiring Diagrem
Schemaric Disgrom of R-F Unit

Schematic Dingrem of Ausil-
ary Power Supply (Harvey

Wells)

ClN2%-A
A-14849-A
B-14349-B
A-12609-A
D-12703-Asnd P. L
A-22666-Aned P.1.
C12260-A
B-12000-A

B-12933-A
A135M-A
D:13423-A
B-133.A

B appm
4 van
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